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PROwf(Sf ^^^"^^^"^ COATING COMPOUND FOR ELECTRODE AND ITS 
(57)Abstract: 

PURPOSE: To obtain the subject composition useful as a laminated ceramic condenser, etc., capable of 
preventmg shrmkage of an electrode, aggregation of electrically-conductive powder and deficiency in 
capacity of a condenser, comprising electricaUy-conductive powder prepared by specific treatment 
followed by bakmg arid an organic vehicle. - 
INSTITUTION: This composition comprises (A) electricaUy^onductive powder prepared by surface 

/.nf""^ ^'^^'^'^^ ^ ^^"^ ^Ito^de and then baking at SO^BOOT preferably 
100-200 C and (B) an orgamc vehicle (e.g. methyl cellulose or acrylic resin). In the component A, 100 
pts. wt of the electncally^conductive powder is preferably mixed with 0.1-5 pts.wt.. calculated as a 

'^''''y^' ^"^^"^ '^^ ^^'"^t of the component A is 30-80wt % 

^ferably 40-60wt % and that of the component B is 2-40wt.%, preferably 3-20wt.% of the component 
B based on the whole amount of the electrically-conductive coating compound 
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Summary. 



(57) [Abstract] 

[Elements of the Invention] After carrying out surface treatment of the conductive paint for electrodes of 
this invention by the titanium alkoxide and/or the barium alkoxide, it contains the calcinated conductive 
powder and an organic vehicle. 

[Effect] The conductive paint of this invention can prevent contraction of an electrode under what 
condition. Moreover, condensation of conductive powder can be prevented and the shortage of capacity 
of a capacitor can be prevented. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The conductive paint for electrodes which coraes to contain the calcinated conductive powder 
and an organic vehicle after carrying out surface treattnent by the titanium alkoxide and/or the barium 
alkoxide. 

[Claim 2] The conductive paint for electrodes given in the aforementioned claim 1 by which the ftont 
face of conductive powder is covered with 0.1 - 2.0% of the weight of titanium, and/or barium. 
[Claim 3] The manufacturing method of the conductive paint for electrodes which calcinates afta* 

processing conductive powdenisingXtitamunTallco^ 
obtained conductive powder with an organic vehicle. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the conductive paint for electrodes used for the 
conductive paint for electrodes and other ceramics which are used for the intanal electrode of a stacked 
type ceramic condenser, and its manufacturing method. Furthermore, this invention relates to the 
conductive paint for electrodes used for electrodes, such as a stacked type ceramic condenser, a 
laminating ceramic L chip or a laminating ceramic substrate actuator, and ceramic base wiring, and its 
manufacturmg method in detail. 
[0002] 

[Description of the Prior Art] Conventionally, generally the sheet method and the printing method are 
known as a method of manufacturing a stacked type ceramic condenser. An external electrode is 
prq)ared, after forming a dozens of layers layered product for non-calcinated a ceramic derivative layer 
and an internal-electrode layer m piles by nuns and sintering this at an elevated temperature, even if it is 
which manufacturing method. 

[0003] The dielectric paste which was mixed with the organic binder and sluned ceramic powder, such 
as a compound perovskite containing a barium titanate, titanium oxide, and lead, is used for Ac ceramic 
derivative layer of such a capacitor. In order to form a dielectric layer, this paste is fabricated by 
methods, such as a doctor blade method, in the shapfe of a sheet, 

[0004] The conductive paint which blended the inorganic-oxide additive with conductive powder, such 
as platinum, palladium, silver, nickel, copper or such mixUire, and an alloy, as an internal-electrode 
material if needed, and the organic vehicle was made to distribute on the other hand, and was paint^ized 
is used. 

[0005] Usually, such a conductive paint is screen-stenciled on the derivative sheet which is not 
calcinated [ aforementioned ], and an internal electrode is formed, and after carrying out pressing of two 
or more [ of these ] in piles and cutting to the piece of a chip, it considers as the capacitor elwnent pack 
of the structure unified by calcinating by the predetermined profile, 
[0006] 

[Ptoblem(s) to be Solved by the Invemion] Baking of such a raw multilayer ceramic capacitor shrinks an 
uitemal-electrode layer more greatly than a ceramic derivative layer. For this reason, an internal 
electrode may serve as the interior fi-om a dielectric terminal, it may become inadequate contacting an 
external terminal, and of an electrode may occur. Moreover, in the conventional conductive paint, 
by smtenng ( near the melting point of a conductive metal ], condensation of conductive powdw takes ' 

-placerelectrodeareabecomesTiWowTai^ 

[0007] The purpose of this invention is to offer the conductive paint which ****** (contraction) of the 
electrode at the time of sintering of a multilayer ceramic c^acitor does not produce. Moreover, this 
mvention is to offer the heat-resistant conductive paint which can prevent condensation of conductive 
powder and can prevent the shortage of capacity of a capacitor 
[0008] 

[Means for Solving the Problem] After carrying out surface treatment of this invention by the titanium 
aDcoxide and/or the barium alkoxide, it offers the conductive paint for electrodes which comes to contain 
the calcmated conductive powder and an organic vehicle, and its manufacmring method 
[0009] Each well-known thing may be used for the conductive powder used for the conductive paint of 
this mvention m this kind of conductive paint. For example, the powder of the powder of noble metals 



file7/C:\Documents%20and%20Settings\eam2\My%20Documents\n>OEn\JP 4/4/2003 



• ,. P-A-H07-242845 W W page4of5 

such as silver, platinum, gold, palladium, a silver-palladium alloy, and a nithoiium, nickel, copper, or 
these alloys etc. is mentioned. These are independent, or may mix and use two or moft sorts. The ' 
amount of the conductive powder used is 40 - 60 % of the weight preferably 30 to 80% of the weight to 
the conductive-paint whole quantity. 

[0010] After processing conductive powder by the metal alkoxide, it is preferably calcinated at 100-200 
degrees C 50-300 degrees C. As this metal alkoxide, barium alkoxides or such mixture, such as titanium 
alkoxides, such as tetrapod alkoxy titanium, and diethoxy barium, are used. 
[001 1] In order to process conductive powder by the metal alkoxide, the metal alkoxide about 0.1-5 
weight section is mixed by metal conversion to the conductive powder 100 weight section, and 50-300 
degrees C is preferably heated and calcinated at 100-200 degrees C. The metal component of a metal 
alkoxide remams m the front face of the obtained conductive powdo". Thus, as for th&metal component 
on the obtamed conductive powder, it is desirable that it is a 0. 1 - 2.0 weight section grade in metal 
conversion to the conductive powder 100 weight section. The contraction of an electrode will become 
large if there is less metaled covering or metaled coating weight than this. Moreover, resistance will 
become large if [ than this ] more. 

[0012] Although not limited, especially the method of covering prt)cessing can be covered with dry 
process by carrying out uutial-complement dropping of the metal alkoxide, and mixing, for example 
after carrymg out preliminary mixture of the conductive powder in a mixer. Moreover, in a wet method 
uutial-complement dropping of the metal organic compound is canied out distributing water, an organic 
MWent. ^c. and agitating conductive powder enough, and there are methods of having earned out 
filh^on dryness after that, or having made the solution of a metal organic compound cany out mixed 
distribution of the conductive powder, such as carrying out post-filtration dryness 
[001 3] There is especially no limit in the organic vehicle used by this invention. Each of binder resins 
used for mteraal-elecfrode paints, such as a well-known multilayer ceramic capacitor (chip capacitor) a 
^T^^ ? ^ laminating ceramic substrate bitter taste tutor, and solvents can be used. 
0014] As such a binder resin, a methyl cellulose, an ethyl cellulose, a nitrocellulose, acrylic resin, alkyd 

Sn.. ^""T 'VnV r"u^' ' P°'>^'"y' pytTolidone. etc. are used, for example, lie 

loadmgs of this resin are 3 - 20 % of the weight preferably two to 40% of the weight to the conductive- 
pamt whole quantity. . 

[0015] As a solvent used for a conductive paint, proper solvents, such as a butyl cellosolve. a butyl 
carbitoi a cyclohexanonc, a terpineol, and butyl carbitol acetate, arc used te a methyl ceUulose and an 
ethyl cellulose as usual. i, 
[0016] Moreover in order to raise adhesion to these conductive paints. youVay blend a glass frit 

M ^. ' I' l'"" f«t. such as a hoe silicic-acid lead system, a hoe silicic- 

acid b.sniuUi system, a lead-oxide system, a bismuth-oxide system, and a siUcon oxide system, is used 
YOU n • .' add various kinds of plasticizcrs, such as a dioctyl phthalate (DOP) and diethyl phthalate 
(DEP), or an additive to the paste used for this invention fiirther. 

[0017] In addition, you may carry out mixed combinaUon of the fiiither various metal alkoxides as it is 
at the paint of this invention. It is such. As an alkoxide. although the alkoxide of various kinds of metals 

^*='*^^!f«f'"J«n.-magnesiumra-potassiumrsodiumrandtitaniumri 

zirconju in IS desirable. 

£w ^ ' " ^'i' ' '° ^T""" the conductive paint of this invention, a resin may be added to the conductive 
Slenl-^lH '"^hI 'I'f ""'f organometallic compound as aforementioned, and, 
subsequently mixed disbibution may be carried out with a solvent, or conductive powder may b; mSe 
to can-/ lut mixed distribution of a resin and the solvent at once 

[0019] In order to manufacture a multilayer ceramic capacitor using the conductive paint of this 
mv^tion. each well-known method, such as the sheet method and print processes, may be used 
^nveruu^nally. As a dielectnc paint used here, the well-known thing containing dielecfric powder, such 
as a b n am-htanate system, a titamc-acid lead zirconate system, and a bismuth system, a bLer re^L 
and a solvent may be used conventionally. "uiuwicsin, 
[0020] 1 1 addition, thermal resistance of suppress [ a metal organic compound / contraction of an . 
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electrode ] improves with the titanium which covered conductive powder, barium, and its oxide, and it is 

presumed to be what suppresses contraction. 

[0021] 

[Example] this invention is explained still more concretely based on an example below. In an example 
and the example of comparison, the section means the weight section. 

[0022] The [example 1] tetrapod alkoxy titanium 10 section (metal conversion 0.5 section) and the 
dietb<"xy barium 1.36 section (metal conversion 0.5 section) were mixed, subsequently the palladium 
powder 100 section was supplied, and it fully agitated. This mixed liquor was dried, volatile matter was 
removed, it calcinated at 200 more degrees C, and the conductive powder in which titanium and barium 
carried out 1 weight section covering by metal conversion was obtained on the front face of palladium 
powder. 

[0023 ! Thus, 3 rolls were used, the obtained conductive powder and the following component were 
mixc • and distributed, and the conductive paint was prepared by ttie conventional method. 
[002 5] 

Pall^ iium powder which carried out surface treatment 100 weight sections ethyl cellulose 5 weight 
sections t^pineol The conductive paint was prepared like the example 1 excq>t having used the 100 
section as 30 weight sections [example 2] conductivity powder in the end of silver dust. 
[0025] The conductive paint was prepared like the example 1 except having used the Ag-Pd alloy 100 
section as [example 3] conductivity powder. 

[0026 » The conductive paint was prepared like the example 1 except having not processed the [example 

1 or< nparison] conductivity powder by the orgaiiometallic compound. 

[002 , The conductive paint was prepared like the example 2 except having not processed the [example 

2 of comparison] conductivity powder by the organometallic compound. 

[0028] The conductive paint was prepared like the example 3 exc^t having not processed the [example 
2 of comparison] conductivity powder by the organometallic compound. 

[0029] On the [example of examination] glass plate (30cnix30cm), the cellophane tape was used and the 
PET film with a width-of-face [ of 10cm ] x length of 25cm was stuck. About 8-lOg of each paste 
obtained in the example and the example of comparison was applied using the applicator on this PET 
fihn (jV/e pieces each). Subsequently, it dried for 120**15 minutes at 100 degrees C. After dryness, after 
2 ho>: y or more passed, the electrode sheet was stripped and it cut from the PET fihn in the fixed size. 
This ts calcinated [ example / 1 / the example I and / of comparison ] at 900 degrees C about 1 100 
degr. s C, the example 2, and the example 2 of comparison. The size after baking was measured and the 
shrin). ing percentage was computed by the following fomiula. The average of the measurement result of 
five U pieces is shown below. 

[00301 Shrinking percentage = (size before size^baking after baking) size before xlOO-^aking 

— Average shrinking percentage (-%) 

. An example 1 24 *♦ 2 6 3 18 Example 1 of comparison 27 2 18 3 

26 .[0031] 

[EfTe^ i of the Invention] Even if the conventional internal-electrode material controlled baking 
.conL-.:c-ns-etc.-severely,-its-CGntraction-was-largerthan-the-eeraimc- 

eleci vJe terminal was missing, and the poor contact generated it. On the other hand, in the conductive 
pairii this invention, contraction of an electrode can be effectively prevented under what condition by 
havir ; processed conductive powder by the metal alkoxide. Moreover, condensation of conductive 
powd can be prevented and the shortage ofcapacityofa capacitor can be prevented. 
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